Transfusion Service, The Clinical Laboratories, The Royal Infirmary, Edinburgh)
One of the many factors which determine the period for which stored blood may be safely used for transfusion is the degree ?f haemolysis present. This haemolysis, which begins within the first week after blood has been withdrawn and gradually ' ^creases, has been observed by a number of workers, including, f?r example, Macdonald and Stephen (1939) , Kolmer and Howard (1940) , Dubash, Clegg and Vaughan (1940) , and has been studied in more detail by DeGowin, Harris and Plass (r939, 1940) . There is evidence that the intravenous injection ?f a large amount (500 mis.) of incompletely haemolysed blood may produce a severe and even fatal reaction, and there is an apparent correlation between the amount of haemolysis and the degree and extent of renal damage produced by excretion of the extracorpuscular haemoglobin. Although the concentration ?f haemoglobin in the plasma necessary to produce toxic effects ls not known, it will be generally agreed that the injection of an amount sufficient to produce " haemoglobinuria " is Undesirable. At the same time it must be remembered that f?r periods up to 30 days a number of workers?for example, Adams (1937, 1938) , DeGowin and Hardin (!94o) and Stewart (1940 ii.) ?have been unable to relate the Percentage of reactions following transfusion with stored blood to the time for which it had been stored. Having regard to these considerations it is now the accepted view that blood yhich has been stored for more than 15 days is to be avoided possible, although the extremes of opinion in this respect aPparently vary from 8 days (Riddell, 1939) to 90 days (Gnoinski, 1938) .
In view of the importance of the presence of haemoglobin the plasma as a factor limiting the usefulness of stored hlood for transfusion, it has been thought desirable to study in detail the effects of storage on erythrocytes. Some of the results of this study form the subject of this communication. It has already been shown by Scarborough and Thompson (1940) that storage up to 30 days does not impair the oxygencapacity of blood, and it is, therefore, not because of any limitation of the oxygen carrying power that its value becomes impaired.
As in previous work from this centre, blood was withdrawn from healthy donors by the apparatus described by Stewart (1940 i.) , which avoids any excess of anticoagulant. The Continuous lines?two " best" bloods.
Interrupted lines?two "worst" bloods. Fall.
Mean R.B.C. 3-9 million.
Range 2-8 to 5-3 million. Median 3-8 million.
Standard deviation 0*64 million.
Mode 3 7 million.
This corpuscles are certainly found in the stored blood (see Fig. 10 ). A final point to be mentioned is the very marked variation shown in Fig. 3 between one blood and another.
Corpuscular Volume (P.C.V.)
A more exact method of investigating alterations in the size of erythrocytes is by determination of the minimum total volume occupied by the cells of a fixed amount of blood (packed cell volume). The method used was that described by Wintrobe (1933) . Centrifugalisation was at 3300 r.p-nl> for 30 minutes. Since the object of the investigation was the study of alterations in corpuscular volume during storage no attempt has been made to employ a correction factor for cell shrinkage as may be necessary when absolute determinations are required. Actually, 3-8 per cent, sodium citrate is hypertonic to fresh human erythrocytes, and the fma^ citrate-blood mixture is therefore also hypertonic. Fig-4 all those studied in this investigation, the mean, the mode and the median lie close together, and it is, therefore, permissible (for present purposes)
to use the mode instead of the mean. In Fig. 8 3-65 6-75 in venous blood is greater than that in arterial blood, due to the higher C02-content of the former (Whitby and Britton, 1939 (i935) has shown that the relation between diameter and thickness may be better appreciated by an evaluation of this ratio, the normal range of which is from 2*4-4-2 : 1.
Ratios lower than 2-4 denote spherocytosis. In Table II Price-Jones (1933) anisocytosis is present if cr>o*5 /x. Table II 
